Objective. To assess the accessibility, utilization and quality of emergency obstetric care in the five southernmost provinces of Thailand.
Maternal mortality ratio is an important indicator reflecting the quality of maternal health care. In Thailand, there is as yet no good system of vital registration of deaths by cause as in developed countries. Maternal deaths and causes of deaths are reported hierarchically from the county to district then provincial levels, and then registered with the Regional Health Promotion Centre and the Department of Health of the Ministry of Public Health. The maternal health data of Thailand's five southernmost provinces were accumulated and monitored by Regional Health Promotion Centre 12 Yala [1] . In these five provinces, the maternal mortality ratio is higher than the national ratio. In 2002, the maternal mortality ratio in the five southernmost provinces was 54.8 per 100 000 live births and two-thirds of the maternal deaths occurred in hospitals, compared with 23.8 per 100 000 live births nationally.
A project to survey emergency obstetric care in developed and developing countries was launched in 1997 using the United Nations (UN) process indicators as the guidelines. These UN indicators are the number of hospitals that can provide care for emergency obstetric conditions per 500 000 population, the proportion of births in the hospitals, the proportion of women with obstetric complications treated in the hospitals, the caesarean section rate and the case fatality rate [2] . The countries in southeast Asia chosen for participation in this project were Sri Lanka, Nepal, Bhutan, Bangladesh and India [3 -7] . Thailand was not studied, and thus data concerning the indicated process indicators were not collected.
Assessment of emergency obstetric care services is essential for all professionals and policy makers involved in maternal health services to allow them to adequately assess the health service situation, not only in Thailand but also other developing countries. The high maternal mortality in the five southernmost provinces of Thailand makes this a prime candidate for evaluating the readiness of government hospitals for emergency obstetric care. This study was thus undertaken to assess the accessibility, utilization and quality of emergency obstetric care using the process indicators in the five southernmost provinces of Thailand.
Methods Design
A cross-sectional study was conducted in the five southernmost provinces of Thailand, Songkhla, Satun, Pattani, Yala and Narathiwat. The study was approved by the Institute Ethics Committee of the Faculty of Medicine, Prince of Songkla University.
Population and sample
The five southernmost provinces of Thailand comprised of 54 districts with a total population of 3.2 million [8], with 60 government hospitals and 12 private hospitals. The lowest, or basic, level of health facility that offers delivery care is the district hospital. The studied hospitals were 56 government hospitals (93% of such hospitals in the five southernmost provinces), which included 55 district, provincial and regional hospitals authorized by the Ministry of Public Health and a university hospital that offers obstetric services to these provinces. The remaining government hospitals in the study area (7%), which were not studied, were Ministry of Defence hospitals that rarely provide inpatient obstetric services. The studied hospitals cover both urban and rural settings and were either first-level or referral services for obstetric care. The population data were taken from the 2000 population and housing census (Provincial Statistic Office). The available procedures for emergency obstetric care in each hospital were determined during the 3-month period of December 2004 to February 2005. The accessibility was compared on a provincial basis.
To estimate the required study sample size for assessing the utilization and quality of emergency obstetric care within the study provinces for women admitted with major obstetric complications, the sample was calculated based on a proportion of estimated obstetric complications of 15% with a 95% confidence interval, an acceptable error of 2% and variation of births of 30%, resulting in at least 1749 admitted obstetric women from each province being needed. To ensure the same time frame of data collection among provinces, all women admitted due to obstetric conditions between October 2004 and March 2005 were reviewed for assessing utilization and quality of emergency obstetric care.
Variables
The main outcome measures in this study were the UN process indicators of emergency obstetric care for monitoring the availability and use of obstetric services. These indicators are the accessibility of emergency obstetric care, the proportion of births in emergency obstetric care facilities, the met need, the caesarean section rate and the fatality rate. The accessibility of emergency obstetric services is defined as the number of hospitals providing basic or comprehensive obstetric care per 500 000 population in a specific administrative area. Basic emergency obstetric care services consist of the supplying of available parenteral antibiotics, parenteral oxytocics, anticonvulsants, manual removal of placenta, removal of retained products and operative vaginal deliveries. Comprehensive emergency obstetric care consists of the six basic types of care plus blood transfusion and delivery by caesarean section. The minimum acceptable number of available hospitals is four basic hospitals and one comprehensive hospital per 500 000 population.
The proportion of births in hospitals is defined as the number of births in studied hospitals divided by the number of births in a specific administrative area in the same time period. The number of all live births in this study was estimated by two methods. First, we counted the number of births in the studied hospitals plus the number of home-births in the area. Normally, the home-births would be reported and local health centre personnel within the county would visit the mother at home. Second, the number of births in the five provinces registered with the Bureau of Registration Administration of Thailand was checked because only 56 government hospitals were studied, not all hospitals in the five provinces.
The met need is defined as the number of women with major obstetric complications treated divided by the number of women expected to develop complications, normally estimated as 15% of all live births [2] . The number of all live births for calculating the met need was considered as the total number of births in all hospitals and homes in the area, calculated as noted previously. The major obstetric complications were defined as incomplete abortion and complications of abortion, ectopic pregnancy, pregnancy-induced hypertension ( pre-eclampsia/eclampsia), antepartum/postpartum haemorrhage, obstructed labour/uterine rupture, amniotic embolism, retained placenta, amniotic fluid infection and postpartum genital tract infections. The caesarean section rate is the number of women who undergo caesarean sections as a percentage of the total number of live births. The case fatality rate is defined as the number of deaths of women due to obstetric complications divided by the number of women with obstetric complications. The cause-specific case fatality rate is identified as the number of deaths to women due to specific complications over the time period per number of women treated for those specific complications in the hospital.
Data collection
Before the study begun, a formal letter requesting permission for the responsible nurses to facilitate information gathering for the study was sent to the directors of the involved hospitals in the study area. All directors approved the study and the facilitating nurses were requested to attend a workshop, which aimed to explain the study and clarify the definition of Obstetric care in southern Thailand variables and the method of data collection. After the workshop, the data recording form and the guideline for data collection were modified and then sent to all facilitating nurses. All responsible nurses recorded the data into the collection forms, and if any data were inconsistent or vague, they were contacted and we corrected the data by phone.
Since the data recorded in this study were dependent on the hospital obstetric reports, the quality assurance of these reports was checked to determine whether or not all complications of the pregnant women admitted were reported. In this study, there were 6, 33, 8 and 9 hospitals with levels of 10, 30, 60 -90 and . 90 beds, respectively. The sampled hospitals were randomly selected by stratification of the number of hospital beds; therefore, one hospital was sampled from each of the groups of hospitals with 10-, 60 -90-and . 90-bed levels, and five hospitals were sampled from the group of hospitals with 30 beds. Randomly sampled medical records were evaluated using a prepared checklist. The records were checked for any abnormal conditions during pregnancy, delivery and postpartum.
Analysis
Data were recorded in the EpiData 2.1 program and analysed with the Stata 7.0 program (TX, USA). The names of the provinces were made anonymous in terms of the research results by identifying them only by the codes A to E. Accessibility was determined by the qualified number of hospitals in the province compared with the minimum acceptable levels indicated by the UN process indicators. The actual number of hospitals, where emergency obstetric care was available in this survey, was described as the baseline availability. The indicators for utilization and quality of emergency obstetric care are presented using descriptive statistics.
Since over-reporting from double-counting was detected in some cases of women with major obstetric conditions who were admitted to more than one hospital or admitted more than once in the same hospital, the percentage of double-counting was analysed and adjusted for calculating the number of women with major obstetric complications treated in the hospitals. The quality assurance of hospital reports by Lot Quality Assurance Sampling (LQAS) [9] in eight sampled hospitals was described simply as pass or fail. A 'failed' result indicated that an unacceptable reporting error rate of .5% was detected. If a woman was noted in the admission record as having abnormal conditions and/or being treated for complications, but there was no report of the problem in the diagnosis summary or hospital statistics report, it was defined as under-reporting. The underreporting rate was calculated as a percentage based on the erroneous number of medical records and the total number of sampled medical records.
Results
The 56 government hospitals included 49 district, 5 provincial, 1 regional and 1 university hospital. The number of hospital beds available in the district hospitals varied from 10 to 200 beds and from 186 to 515 beds in the provincial hospitals. There were 600 and 750 beds available in the regional and university hospitals, respectively. The number of doctors working in each hospital varied depending on the level of hospital and its location. Obstetricians were located in all provincial hospitals, regional hospital and university hospital, but found in only some of the district hospitals in Songkhla, Yala and Narathiwat provinces. In the district hospitals, women are taken care of by general practitioners and midwives throughout their pregnancy, labour, delivery and postpartum periods. Normally, there is at least one doctor working in all district hospitals, but there was one district hospital that did not have a doctor during the period of this survey, and a doctor from a nearby hospital was on call while the hospital searched for a permanent doctor. In Thailand, nurses and midwives are not allowed to perform obstetric procedures in basic emergency obstetric care. The number of doctors in the district hospitals ranged from one to seven with a median of 3 and in the provincial hospitals ranged from three to seven with a median of 5. Most hospitals had midwives and nurses working in the labour room and the postpartum ward. There is a well-managed referral system within the provinces; however, some hospitals located near a provincial boundary are able to refer women to hospitals outside the province. The transportation time within a province is normally an hour or less.
Of the 56 hospitals, only one district hospital did not fulfil basic emergency obstetric care requirements due to a lack of services for the removal of placenta and retained products, because there was no available doctor working in the hospital at the time of the survey, as noted above. Twelve of the 56 hospitals (21.4%) could provide comprehensive emergency obstetric care. The baseline available and minimum acceptable number of hospitals, which provided basic or comprehensive emergency obstetric care in each province as found in the study, is shown in Table 1 . In the five southernmost provinces, the number of hospitals with basic emergency obstetric care was 8.4 per 500 000 population and with comprehensive emergency obstetric care 1.8 per 500 000 population. Table 2 shows the utilization and quality of emergency obstetric care services. A high percentage of births in the hospitals (89.5%) was demonstrated overall. There were 3093 pregnant women who did not use facility-based delivery care but were delivered at home by a traditional birth attendant in their district. No deaths were recorded in these women. Our study detected over-reporting from double-counting of cases admitted to more than one hospital or admitted more than once in the same hospital in 15.6% of the women with major obstetric complications. After adjustment for the double-counting, the overall rate of met need in the five southernmost provinces of Thailand was 95.5%. The average caesarean section rate in the five southernmost provinces was 17.8%.
During the study period, there were eight maternal deaths: five died from direct causes (three from postpartum haemorrhage and two from pregnancy-induced hypertension), two from indirect causes and one from a non-related car accident, giving a cause-specific case fatality rate from postpartum haemorrhage and pregnancy-induced hypertension of 0.7% (3/423) and 0.2% (2/791), respectively. The three maternal deaths from postpartum haemorrhage had associated conditions: one with placenta previa and percreta, one with placental abruption and one with uterine atony and severe pre-eclampsia, and all three cases resulted in disseminated intravascular coagulopathy. The two maternal deaths from pregnancy-induced hypertension were due to one case of severe pre-eclampsia with intracerebral haemorrhage at the left basal ganglion before hospital admission and one of severe pre-eclampsia with hepatic rupture at 31 weeks of pregnancy. Both indirect cause deaths resulted from heart disease: one after her caesarean section and the other at 19 weeks of gestation. One death occurred from a car accident during transfer to another hospital for further treatment of foetal distress. A review of these cases of maternal death found that there were problems of delay in deciding to seek, reaching and getting good care in the area of our study.
The most common conditions detected in admitted women during pregnancy were conditions related to abortions (6.6%), anaemia (2.4%), pre-eclampsia and eclampsia (2.1%), hyperemesis gravidarum (1.6%) and antepartum haemorrhage (0.7%). Conditions detected during labour were obstructed labour (6.5%), preterm birth (3.6%) and foetal distress (1.5%) and those during postpartum were postpartum haemorrhage (1.1%), retained placenta (0.7%) and genital tract infection (0.4%). The adjusted prevalence of major obstetric complications was 16.0%.
The quality assurance analysis of hospital reports in eight sampled hospitals were judged as failed. Overall underreporting varied from 4.4 to 33.3%. The under-reporting of obstetric conditions was detected in 10.1% of the sampled Number of births in area was determined by the number of births in the studied hospitals plus the number of births at home in the area of districts. hospitals. The rate of under-reporting from medical or surgical conditions depended on the cases of unreported anaemia, which if included in the statistics gave a total underreporting rate of 20.8%, but if these cases were not counted, the level of under-reporting was only 13.7%. The details of under-reporting are shown in Table 3 .
Discussion
The emergency obstetric care in the hospitals in five southernmost provinces of Thailand showed acceptable accessibility, utilization and quality by the criteria of the UN process indicators. Although the figures of these obstetric care services seemed well, it could not answer why the maternal mortality ratio in this area was still higher than other areas of country. The problems of unnecessary deaths related to delays in decision to seek, reaching or getting good care and the hospital reporting system were detected in this study.
Government hospitals in the five southernmost provinces of Thailand provide either basic or comprehensive emergency obstetric care services, at a level greater than the minimum recommendation as the guidelines [2, 10] . To compare our findings in Thailand with other countries, data summarizing previous reports on emergency obstetric care are presented in Table 4 . The table shows that both basic and comprehensive emergency obstetric care in India, Nepal and Pakistan were found not to meet the minimum recommendations. In Bhutan, Mozambique, Morocco, Nicaragua, Sri Lanka, Cameroon, Senegal and Uganda, basic emergency obstetric care did not meet the minimum recommendations, whereas comprehensive emergency obstetric care surpassed the recommendations [3, 4, 6, 11, 12] . Most process indicators in our study were at a similar level to the USA [13] .
Apart from the availability of hospitals providing emergency obstetric care, the promptness of service, available equipment, budget provided and the standards of the health system and care are important for reducing maternal deaths and improving maternal health [14] . A study provided evidence that good standard care decreased the number of maternal deaths [15] . The maternal deaths in the five southernmost provinces of Thailand were notably higher than the national average, indicating that the standard of care for emergency obstetric conditions needs to be improved.
In Thailand, the number of hospitals in any given area depends on the number of districts within the province and also the population, leading generally to no serious problem regarding inequity of distribution of facilities. The registration of vital statistics in Thailand is not organized in a way that allows good monitoring of maternal deaths and causes of death, although registration of births is much more complete because we have the office of Registration Administration to record the registered births in an area. The number of births from our survey was less than the number of registered births by a total of 726 births, which were delivered in other hospitals not included in our study sample. Also in our study, 10% of women delivered at home using a traditional birth attendant, a figure that was smaller than in the year 2000 (20%) [1] .
This study found a rate of 95.5% for met need, which was high when compared with other developing countries, and our 16.0% of cases with major obstetric complications was close to the 15% estimation of the World Health Organization [2] . There was some problem in defining the major obstetric complications in postpartum sepsis and complications from abortion, as this was an observational study and the reports of diagnoses were affected by variation of practices among doctors in studied hospitals. There was no postpartum sepsis reported among all delivered women, which is an unlikely occurrence. In this study, we counted the women with postpartum genital infections or amniotic infections and those with incomplete abortion as major obstetric complications, which may have caused an overestimation of major obstetric complications. The caesarean section and case fatality rates were acceptable. The overall caesarean section rate in the study area was higher than reports for other developing countries [3, 4, 6, 11] , but lower than in the USA [13] . Although the UN process indicators were found to be met in the five southernmost provinces of Thailand, the quality assurance assessment of hospital reports revealed that the quality of hospital reports for obstetric conditions needs to be improved. Some of the under-reporting errors were serious, for example, the non-reporting of retained placenta and/or postpartum haemorrhage requiring blood transfusion or hypovolaemic shock and severe pre-eclampsia with or without magnesium sulphate treatment.
Although this study has some limitations, it is the first published report on the assessment of emergency obstetric care using process indicators in Thailand. Previous reports have not been attempted, as there are no data on basic and comprehensive hospitals for emergency obstetric care nationally in Thailand or in other sub-regions of the country. The problems discussed in this study should also be useful for other developing countries undertaking similar studies in the future.
In conclusion, the study found good accessibility, high utilization and acceptable quality of emergency obstetric care services in the five southernmost provinces of Thailand. A true assessment of emergency obstetric services was made more difficult by the over-and under-reporting of various conditions, and the hospital reporting system needs to be improved. The correct reporting of obstetric admissions would reveal the true magnitude of complications, leading to better and more appropriate planning. The delays in deciding to seek, reaching or receiving obstetric care, which were related to the causes of maternal deaths, need to be further analysed to find ways to reduce the maternal mortality in this area.
